Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.045; wR factor = 0.116; data-to-parameter ratio = 14.8.
Related literature
For the synthesis of the title compound see: Jian et al. (2009) . For related literature on aminoquinones, see: Der (2010), Nisha et al. (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz; (ii) Àx þ 1; Ày; Àz þ 1; (iii) Àx þ 3; Ày; Àz; (iv) Àx þ 1; Ày þ 1; Àz.
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
amines to give 2,5-diamino-1,4-benzoquinones. Recently, by reacting hydroquinone with n-propanol amine, 2,5-di[(3-hydroxypropyl)amino]-1,4-benzoquinone has been synthesized. The product was characterized with IR, UV and mass spectrometry, as well as NMR. This and related compounds are of considerable interest since they exhibit potent antitumor and antimalarial activities. However, the single-crystal structure of 2,5-di[(3-hydroxypropyl)amino]-1,4-benzoquinone has not been reported.
Methanol solution (10 ml) of n-propanol amine(2.3 mmol) was added to methanol solution (10 ml) of hydroquinone (0.05 g=0.46 mmol), and was stirred for 0.5 h at room temperature. Then the reaction was refluxed at 50°C for 4 h. A deep-red ropiness crude product was formed. The product was purified by recrystallization from methanol. Long red flat prisms were obtained from methanol solution after vaporizing at room temperature for two weeks.
Refinement
The structure of the compound was solved with direct methods and then refined anisotropically using full-matrix leastsquares procedure. H atoms bonded to N and O atoms were located in a difference Fourier map and refined isotropically with distance restraints O-H = 0.850 and N-H = 0.890 Å. Other H atoms were positioned geometrically and refined using a riding model with C-H = 0.930-0.970 Å and with U iso (H) = 1.2 (1.5 for methyl groups) times U eq (C).
Figures Fig. 1 . The structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level. Symmetry codes: (i) −x+2, −y+1, −z; (ii) −x+1, −y, −z+1; (iii) −x+3, −y, −z; (iv) −x+1, −y+1, −z.
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